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Abstract
Background: The shortage of nursing professionals is of growing concern. The causes of this include the demanding
physical and mental workload, leading to a dropout of nurses that may start during their education. However, it is
unclear to what extent nursing students already perceive a physical and mental workload leading to health problems
during their nursing education and placement, and to what extent these health problems cause students to dropout
from nursing education. Very few prospective cohort studies have investigated protective and risk factors in relation to
dropout and retention among nursing students.
Methods: Three cohorts of third-year nursing students will be followed for 2.5 years. Students will be enrolled from
the Bachelor of Nursing program of the Rotterdam University of Applied Sciences. At baseline, students will receive a
self-administered questionnaire. Primary outcome is dropout from nursing education and dropout from the nursing
profession. Data on dropout from nursing education will be retrieved from the student administration on a yearly basis.
Dropout from the nursing profession will be measured one year after graduation, using the self-reported questionnaire.
Secondary outcomes are presenteeism and sick leave (during internship/work). In addition to student characteristics, the
questionnaire asks about physical and mental internship/work characteristics, personal and behavioral factors, and
experienced physical and mental burden.
Main aims of this study are to determine: 1) the prevalence and incidence rates of dropout, 2) the protective and risk
factors, and early indicators of dropout, and 3) the interaction between these factors and the indicators.
Discussion: Data analysis of a large, prospective cohort study with regard to determinants of dropout and retention of
nursing students and newly graduated nurses is in progress. Findings emerging from this study can be used to develop
a predictive model to identify the first indicators of dropout from nursing education and nursing profession, for which
targeted interventions can be deployed.
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Background
In an aging population, a shortage of nurses poses a ser-
ious threat to the continuity and quality of health care.
This shortage often results from increased demand com-
bined with a declining number of new workforce en-
trants [1]. In the Netherlands, the number of registered
nurses has decreased since 2013 [2] and there is a short-
age of specialized nurses (i.e. emergency and intensive
care, oncology, neonatology nurses) [3]. Moreover, the
demand for nurse practitioners in the Netherlands is ex-
pected to double by 2028 [4].
The shortage of nursing professionals is also a growing
concern in the European Union [5]. The European Com-
mission Health workforce acknowledges that there is a
significant employee turnover in some fields of health
care due to the demanding working conditions [6].
Dropout of nursing students and the early exit of nurses
starting their career contribute to this shortage. Research
in Australia [7], the USA [8], Canada [9], the UK [10,
11], Finland [12], Ghana [13], Japan [14] and Sweden
[15] has shown that, among nurses, physical and mental
health problems can lead to dropout and early exit, and
that this is a global problem.
The numbers of dropout differ between countries. For
example, in the UK in 2015 the average dropout rate for
student nurses at universities was ≥20% [16]. In Italy in
2011 the nursing students’ academic failure rates were
35–37% [17]. In the Netherlands, the dropout rate
among nursing students increased slightly between 2005
and 2013 from 20.5% to 21.1%, respectively [18].
Dropout is a complex issue involving a wide range of
factors. In Europe, two studies investigated the early exit
of nurses and both reported that a considerable propor-
tion of nurses considered giving up nursing [19, 20]. In
2003, the multinational NEXT study [19] showed that
the proportion of participants considering leaving nurs-
ing (several times per month, or more often) ranged
from 8.8–36.2% in the participating countries [19, 21].
In the RN4CAST study (a cross-sectional study includ-
ing 12 European countries), the percentage of nurses
that intended to leave their current job ranged from 19
to 49% [20]. In the LANE study, the career pathways in
three cohorts of Swedish nursing students were pro-
spectively followed for the first three years of their work-
ing life [22]. The intention to leave the profession one
year after graduating ranged from 10 to 20% and was
more common among younger nurses; in the 2002 co-
hort, about 2% of the participants had actually left the
nursing profession within five years after graduation
[22]. This indicates that the intention to leave does not
necessarily lead to actual turnover.
The intention to leave nursing education or the nursing
profession is associated with determinants of study burn-
out [23], job satisfaction, organizational commitment [24],
job demands and work engagement [25]. In 2003 the de-
terminants of stress, burnout and attrition in nursing stu-
dents, and the relationships between these determinants,
were measured in a prospective longitudinal cohort study;
the results show that stress, burnout and attrition might
be indirectly associated [26].
In the Netherlands, research among 11,000 healthcare
employees (including 3057 nurses) revealed that many
suffered from physical or mental health complaints due
to work-related issues [27]. Nurses reported problems
related to the locomotor system, severe fatigue, and feel-
ings of frustration or burnout. In the latter study, half of
the nurses reported to have visited a healthcare profes-
sional for physical problems, and one out of six for men-
tal problems [27].
It is unclear to what extent (student) nurses already
perceive these health problems during their nursing edu-
cation and/or at the beginning of their career, and to
what extent these health problems cause students to
dropout from nursing education or their profession.
Therefore, the SPRiNG (Studying Professional Resilience
in Nursing students and Graduates) project was started.
SPRiNG is a collaboration between Rotterdam Univer-
sity of Applied Sciences (RUAS), Erasmus University
Medical Center, Amsterdam University Medical Center,
and the Netherlands Institute for Health Services Re-
search (NIVEL).
This article describes the protocol of the SPRiNG co-
hort study. The aim of this prospective study is to exam-
ine dropout and retention of nursing students during
their education and/or at the start of their career, and
the related protective and risk factors.
Methods
Study design
This is a prospective cohort study including three con-
secutive cohorts of third-year nursing students from
RUAS, followed until one year after graduation.
Setting
Rotterdam is the second largest city in the Netherlands,
with ≥600,000 inhabitants. The RUAS has ≥36,000 stu-
dents and offers a wide variety of programs in almost all
educational sectors. The Bachelor of Nursing is their
accredited four-year nursing educational program. Ac-
cording to the Netherlands Association of Universities
of Applied Sciences (NAUAS) [18], the inflow of nursing
student varies between the 15 Dutch universities of ap-
plied sciences and per year. In 2015 the Bachelor of
Nursing program of RUAS had the largest inflow with
443 nursing students starting their first year. In 2016,
RUAS had dropped to the eighth place, with 345
students.
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In recent years, the majority of nursing students has
failed to finish the program within four years. The
graduation rate after five years of study among fulltime
students dropped from 56.9% in 2007 to 39.8% in 2011.
Students with a non-western migrant background had
the lowest graduation rate, i.e. 33.3% in 2007 and 19.8%
in 2011. Within the RUAS nursing program, dropout
rates between 2002 and 2012 increased from 20 to
26.5%.
Study population
For the present study, three cohorts of third-year nurs-
ing students will be followed for three years. They will
receive a self-administered questionnaire in the third
(t0) and fourth (final) year of their nursing study (t1),
and again in their first year as a graduate nurse (t2). The
first and the second cohort will be followed for three
years and we plan to continue monitoring the third and
fourth cohort (Fig. 1).
Participation by the nursing students is facilitated
within the educational program, by offering question-
naires as part of the curriculum during lessons that ad-
dress their professional development. They will be
informed about the study before being approached for
participation. Students can choose whether or not to
make their data available for this research. All students
who complete the questionnaire at t0 and give informed
consent will be followed yearly.
Alumni and social networks will be used to restore lost
contacts after the student has left the university.
Non-respondents will be contacted by telephone to try
and retrieve their job status.
The inclusion of students started in May 2016 (Fig. 2).
Based on the response rate at t0 from the first two co-
horts, and at t1 from the first cohort, we estimated the
numbers expected to be included in this study.
Primary outcome
The primary outcome is dropout from nursing education
in the second half of the educational period and dropout
from the nursing profession during the first year of their
career. Dropout from education will be retrieved from
the student administration on a yearly basis. In addition,
one year after graduation (t2), dropout among working




Presenteeism is defined as ‘Going to work despite judg-
ing one’s current state of health as such that sick leave
should be taken’ and will be measured by the following
question: ‘Did it happen during your current internship/
work that you have gone to internship/work despite the
feeling that you really should have taken sick leave be-
cause of your state of health?’ [28]. This is a translation
of the question used in the original Dutch-language
questionnaire ‘Healthy Working in Healthcare’ (i.e.
Gezond werken in de zorg) [27].
Sick leave
Absenteeism due to illness will be measured by three
questions included in the Netherlands Working Condi-
tions Survey 2014 [29]: ‘Have you ever been on sick leave
during this academic year? (‘Yes’/‘No’), ‘How often have
you been absent due to sickness?’ (number of times), and
‘How many days of work, all together, have you been on
sick leave by estimation?’ (number of days).
Absenteeism due to physical and mental health complaints
A question on absenteeism due to physical health com-
plaints was taken from the Dutch Questionnaire on Ex-
perience and Evaluation of Work (VBBA) 1994 [30]. In
1999, the Commission Testing Affairs Netherlands
(COTAN) of the Dutch Association of Psychologists
(NIP) judged the VBBA to be good in terms of reliability
and construct validity [30]. Five questions were used to
measure physical health symptoms from neck, back and
limbs; responses were scored on a 4-point Likert scale
ranging from ‘always’ to ‘never’.
Fig. 1 Timeline of the SPRiNG cohort study
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The Labour Monitor Municipalities (Arbomonitor
Gemeenten) [31] will be used to measure absenteeism
due to work pressure/work stress. The questions on ab-
senteeism due to work pressure/work stress were devel-
oped in collaboration with AStri, an independent policy
research agency in the field of work and income [31].
Six specific questions will be used to measure absentee-
ism due to mental health complaints, with response
options: ‘Yes’/‘No’.
Professional support regarding physical health prob-
lems, mental health problems and social problems, will
be measured with three items of the Healthy Working in
Health Care questionnaire [27].
1) Physical: ‘In the current internship/work period did
you look for help regarding the previously mentioned
physical complaints?’ Response options are: ‘No’; ‘Yes, a
general practitioner/company doctor’; ‘Yes, a physiother-
apist’; or ‘Yes, another healthcare professional’.
2) Mental: ‘In the current academic year did you visit a
healthcare professional for mental help or support?’ Re-
sponse options are: ‘No’; ‘Yes, a general practitioner’; ‘Yes, a
psychologist/psychiatrist’; ‘Yes, a university counsellor’; or
‘Yes, another’.
3) Social: ‘Do you have at this moment due to social
problems like financial problems, housing problems etc. a
referral to/contact with…?’ Response options are: ‘No’;
‘Yes, a social worker; ‘Yes, a psychologist’; ‘Yes, a debt
counsellor’; or ‘Yes, another’.
The composite questionnaire will include the secondary
outcomes (sickness presenteeism and sickness absentee-
ism), and various general, physical and mental health items.
Specific areas include: demographics, internship/work char-
acteristics, personal and behavioural factors, and mental
and physical health. Table 1 presents an overview of the in-
struments to be used for the measurements at t0, t1 and t2.
The digital questionnaire ensures standardized responses
to questions and eliminates out-of-range responses. As
backup, a paper version of the questionnaire will be avail-
able for students. Whenever available, validated constructs
will be used. If necessary, questions are rephrased to fit the
target group. For example, when the original question is
about paid work, it is rephrased as ‘internship/work’, to ad-
dress a student.
Population characteristics
Questions on respondent characteristics include: gender
(male/female), age (years), body height and weight (BMI),
educational background (secondary vocational education/
higher professional education/university), nursing educa-
tional pathway (fulltime, part-time, in-service), ethnicity
(Dutch/western migrant/non-western migrant), Dutch as
first language (yes/no), and housing circumstances (living
with parents or caregivers/ living on one’s own/ living on
one’s own with kids/living on one’s own with partner/liv-
ing on one’s own with partner and child(ren)). Information
on these characteristics will be collected at t0 only.
Internship/work-related physical and psychosocial risk
factors
For these determinants, six subscales of the validated Dutch
version of the Job Content Questionnaire (JCQ) will be
used [32], i.e. skill discretion, decision authority, psycho-
logical job demands, physical exertion, social support from
supervisor, and social support from co-workers. The JCQ
measures the physical and psychological characteristics of
an imbalance between job demands and resources within
Fig. 2 Flowchart of recruitment, study procedures and the expected response
Bakker et al. BMC Nursing  (2018) 17:27 Page 4 of 9
an organization. Four self-formulated questions regarding
feedback and guidance from the instructor and colleagues
will be added (‘My instructor gives me constructive feed-
back’; ‘My colleagues give me constructive feedback’; ‘When I
got stuck in my learning process I have somebody to discuss
this with’, and ‘My instructor has enough time for my guid-
ance’). Responses are on a 4-point Likert scale ranging from
‘totally disagree’ to ‘totally agree’.
Lifting and bending, visual display units work
For these determinants, 13 questions related to lift-
ing and bending were taken from the NEXT study
[33]. A scale assessing lifting and bending was de-
veloped by the NEXT Study Group on the basis of
own validity measurements including pre-tests, in
order to quantify the specific physical demands in
the nursing profession. The scales were translated
from English into Dutch and back to English by
four independent native English/Dutch speakers, in
order to validate the scales in Dutch language for
the SPRiNG study.
Two questions on Visual Display Unit work were
taken from the Dutch Questionnaire on the Ex-
perience and Evaluation of Work (VBBA) [30].
Aggression and violence, bullying, slander, discrimination
Three single-item questions on aggression and violence,
bullying, and slander were taken from the second ver-
sion of the Copenhagen Psychosocial Questionnaire
(COPSOQ II) [34]. The Dutch translation was obtained
Table 1 Overview of the study outcomes and scales
Outcomes Instrument and source
Primary outcome
• dropout (retrieved from student administration)
Secondary outcomes
• presenteeism (during internship/work) Sickness Presenteeism, Aronsson and Gustafsson, 2005 [28]
• sick leave (during academic year) Sickness Absenteeism, NEA, Hooftman, Mars, 2015 [29]
Determinants/Potential predictors
Internship/work characteristics (general)
• decision latitude (skill discretion + decision authority)
• psychological job demands
• physical exertion
• social support from supervisor
• social support from co-workers
JCQ, Karasek, Brisson, 1998 [32]
Internship/work characteristics (physical)
• lifting and bending NEXT, Kümmerling, Hasselhorn, 2003 [33]
• monitor work VBBA, van Veldhoven and Meijman, 1994 [30]
Internship/work characteristics (mental)
• aggression and violence
• bullying
• slander
COPSOQ II, Pejtersen, Kristensen, 2010 [34]
• discrimination NEA, Hooftman, Mars, 2015 [29]
Personal and behavioral factors
• work engagement (vigor, dedication, absorption) UWES-S, Schaufeli and Bakker, 2006 [37]
• occupational self-efficacy Occupational Self-Efficacy Scale short version, Rigotti, Schyns, 2008 [39]
• work-family conflict, family-work conflict WFC scale and FWC scale, Netemeyer, Boles, 1996 [35]
• physical activity SQUASH, Wendel-Vos et al. 2003 [40]
Experienced physical burden
• musculoskeletal symptoms DMQ, Hildebrandt, 2001 [46]
• use of support for physical health problems ‘Gezond werken in de zorg’ [Healthy Working in Healthcare]
questionnaire, Bronkhorst, ten Arve, 2014 [27]
Experienced mental burden
• distress Distress Screener, Braam, van Oostrom, 2009 [41]
• need for recovery NFR scale, Van Veldhoven and Broersen, 2003 [44]
• use of support for mental health problems VBBA, van Veldhoven and Meijman, 1994 [30]
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from the Healthy Working in Healthcare questionnaire
[27] and was used among healthcare professionals, in-
cluding nurses. Discrimination will be measured by one
question from the Netherlands Working Conditions Sur-
vey 2014 [29].
Work-family conflict, family-work conflict
Work-family conflict and family-work conflict will be
measured using the Netemeyer, Boles scales [35]. These
authors defined work-family conflict as: “A form of inter-
role conflict in which the general demands of time devoted
to and strain created by the job interfere with performing
family-related responsibilities”; and family-work conflict as
“A form of interrole conflict in which the general demands
of time devoted to and strain created by the family inter-
fere with performing work-related responsibilities.” [35].
Personal and behavioral factors
Work engagement
Schaufeli & Bakker [36] defined work engagement as “…
a positive, fulfilling, work-related state of mind that is
characterized by vigor, dedication, and absorption.”
Work engagement will be measured with the 9-item
short version of the Utrecht Work Engagement
Scale-Short (UWES-S) [37].
Occupational self-efficacy
Occupational self-efficacy refers to the confidence a
worker has in his/her perceived ability to successfully
perform job tasks [38]. This will be measured with the
six-item short version of the Occupational Self-efficacy
scale [39].
Physical activity
The Short QUestionnaire to ASses Health enhancing
physical activity (SQUASH), will be used to measure
physical activity [40]. SQUASH is a fairly reliable (r =
0.58) and reasonably valid (r = 0.45) questionnaire to
measure physical activity. SQUASH will assess the activ-
ities during a regular week in the past month with re-
gard to the duration, frequency, and intensity of leisure
time activities, household activities, activity at work and
school, and commuting activities [40].
Mental and physical health
Distress
To measure non-specific distress we will use the Distress
Screener, which comprises three items of the 4DSQ dis-
tress subscale. The 4DSQ is a self-report 50-item ques-
tionnaire that measures non-specific distress, depression,
anxiety and somatization. For the purpose of this study a
short questionnaire, and a sensitive instrument able to
detect early signs of mental health problems, are needed.
The Distress Screener (developed for early identification
of non-specific distress) has three items; we will use a
cut-off point > 4 to detect moderate distress [41]. The
Distress Screener is a valid instrument for early identifi-
cation of distress in employees on sick leave as well as
for non-sick listed employees at risk of future mental
sickness absence [42].
Need for recovery
Need for recovery has been conceptualized as the ex-
perience of accumulating work-induced fatigue and is an
early indicator of risk of depression [43]. The Need for
Recovery after work (NFR) scale [44] is a part of the
VBBA [30]. The NFR scale consists of 11 dichotomous
items (‘Yes’/‘No’) and has good reliability, concurrent
validity and sensitivity to change [45].
Musculoskeletal symptoms
Questions related to health (particularly musculoskeletal
symptoms) from the Dutch Musculoskeletal Question-
naire (DMQ) will be used [46]. The phrasing of these
questions regarding prevalence is comparable with the
Nordic Questionnaire on Musculoskeletal Disorders [47],
including definition of the areas of the body using a man-
nequin. The DMQ enables global assessment of physical
workload and other potentially hazardous working condi-
tions. Most indices show significant associations with low
back and/or neck-shoulder symptoms; therefore, these in-
dices can be used as one of the means to identify risk
groups [46]. In the t0 questionnaire this will be asked two
times (for the current training and the previous practical
training), since most third-year students do a practical
training in the first semester of the academic year and an-
other in the second semester. This type of retrospective
measurement will give an indication about the accumula-
tion of musculoskeletal symptoms.
Expectations regarding the nursing program and nursing
profession
Expectations about the nursing program and profession
will be measured using seven self-formulated questions:
‘My internship/work corresponds with my expectations of
the nursing profession’; ‘My internship/work corresponds
with what I learn at the university’; ‘I expect to stay work-
ing in the healthcare sector after graduation’; ‘I expect to
finish nursing school with a diploma’; ‘I expect to stay
working as a nurse after graduation’; ‘I am expecting a
study delay’; and ‘I consider to quit my study’. Answers are
rated on a 10-point Likert scale ranging from ‘definitely
not’ to ‘definitely yes’.
Data handling and statistical analyses
Key aims of this study are to determine: 1) incidence
rates of dropout, 2) protective and risk factors, and early
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indicators of dropout, and 3) interactions between these
factors and indicators.
Data handling
Data will be collected using Limesurvey (Version 2.06lts
Build 160,524). Data will be exported to a secured SPSS
database for management and analyses. To avoid poten-
tial conflict of interest, the principle researchers will be
blinded from any results that can relate data back to the
individual respondents; therefore, this work will be done
by independent researchers. Personal data will be ex-
tracted from the dataset before analysis takes place. Ana-
lyses will be carried out using IBM SPSS Statistics,
version 24 or higher (IBM Corp., NY, USA).
Preliminary analysis and transformation of variables
First, for each cohort the differences in demographics
(age, gender, educational level at entrance, and study
route) and the primary outcome ‘dropout’ between stu-
dents included and not included (non-responders) in the
cohort will be compared. For students in the cohort,
data from the student administration will be used.
Second, descriptive statistics of outcomes and determi-
nants will be provided and quantitative variables will be
depicted graphically using histograms and normal prob-
ability plots.
Assessment of prevalence and incidence
In the study population, point prevalence will be esti-
mated for mental and physical health problems, absen-
teeism, presenteeism, and sick leave at baseline (t0), after
one year (t1), and one year after graduation (t2), in order
to characterize the cohort. Incidence in the study popu-
lation will be calculated for mental and physical health
problems, absenteeism, presenteeism, and dropout after
one year (t1) and also one year after graduation (t2).
Regression and covariate adjustment
To relate dropout and retention to potential determi-
nants and covariates, regression analyses will be con-
ducted. First we will analyse the univariate relationships
between all potential determinants (protective and risk
factors, and early indicators) and outcomes (dropout, ab-
senteeism, presenteeism, retention). Then, a multivariate
model will be constructed for all determinants with an
association of p < 0.05. To study the relation between
one or more independent variables with the continuous
dependent variables (absenteeism, presenteeism), linear
regression analyses will be used. Logistic regression ana-
lyses will be conducted to study the relation with
dependent dichotomous variables (intention to leave
nursing school or profession, actual dropout).
A latent class analysis [48] will be performed to iden-
tify subgroups. This analysis will focus on the relations
between individual participants, instead of the relations
between variables. Response patterns can be revealed
that might be distinctive for a subgroup and will differ
from response patterns in other subgroups.
Missing data
We expect to have follow-up data (determinants and
secondary outcomes) from at least 80% of all students.
Primary outcome data (dropout) will be available for all
students from the student administration. We will an-
ticipate to the possible missing values (MCAR & MAR).
For statistical analysis techniques will be used that are
robust for missing values (modelling to collected data)
and sensitivity analyses will be performed on multiple
imputed data sets [49].
Discussion
This study will provide information on 1) the prevalence
and the incidence rates of dropout, 2) the protective and
risk factors, and early indicators of dropout, and 3) the
interactions between these factors and indicators. This
article describes the protocol and methodology of the
study.
Strengths and limitations
Few longitudinal studies are available on nursing stu-
dents and recently graduated nurses. The actual shortage
of nurses necessitates the prevention of avoidable drop-
out. Implementation of effective preventive interventions
with regard to physical and mental resilience may help
to ensure a sufficient number of nurses, which is an es-
sential condition to guarantee adequate quality of care.
Therefore, we need to know which determinants play an
important role and which of these determinants are
modifiable.
A potential limitation of the present study is that re-
spondents originate from RUAS only. To generalize our
results to the national population of nursing students
and new graduates, we will investigate to what extent
the population characteristics of our Rotterdam sample
differ from the national population of nursing students
and new graduates, as available through NAUAS [18].
The findings of this study can be used to develop a
predictive model that identifies early signals for dropout
from nursing education and nursing profession, for
which potentially targeted interventions can be deployed.
Plans within the SPRiNG project include exploring yet
unknown reasons for dropout through qualitative re-
search, systematic reviews of effective preventive inter-
ventions, and testing of the most feasible interventions
in a pilot study. These steps will provide an additional
toolbox with targeted interventions that can be imple-
mented in nursing education or nursing practice to pre-
vent dropout.
Bakker et al. BMC Nursing  (2018) 17:27 Page 7 of 9
Abbreviations
4DSQ: Four-Dimensional Symptom Questionnaire; BMI: body mass index;
CBS: Centraal Bureau voor de Statistiek [Statistics Netherlands];
COPSOQ: Copenhagen Psychosocial Questionnaire; COTAN: Commissie
Testaangelegenheden Nederland [Commission Testing Affairs Netherlands];
DMQ: Dutch Musculoskeletal Questionnaire; FWC: Family-work conflict;
JCQ: Job Content Questionnaire; NAUAS: Netherlands Association of
Universities of Applied Sciences; NEA: Nationale Enquête
Arbeidsomstandigheden [National Questionnaire Working Conditions];
NEXT: Nurses’ Early Exit Study; NFR: Need For Recovery; NIP: Nederlands
Instituut van Psychologen [Dutch Association of Psychologists];
NIVEL: Nederlands instituut voor onderzoek van de gezondheidszorg
[Netherlands institute for health services research]; NWO: Netherlands
Organisation for Scientific Research; RUAS: Rotterdam University of Applied
Sciences; SPRiNG: Studying Professional Resilience in Nursing students and
Graduates; SQUASH: Short QUestionnaire to ASses Health enhancing physical
activity; UWES-S: Utrecht Work Engagement Scale – Short; VBBA: Vragenlijst
Beleving en Beoordeling van de Arbeid [Questionnaire Experience and
Evaluation of Work]; VDU: Visual display Unit; WFC: Work-family conflict
Acknowledgments
The authors thank the Netherlands Organisation for Scientific Research
(NWO) and Rotterdam University of Applied Sciences for funding this
research. The authors thank Connie Dekker-van Doorn for her contribution
to this manuscript.
Funding
The SPRiNG cohort study is funded by the Netherlands Organisation for
Scientific Research (NWO) and co-financed by Rotterdam University of Applied
Research. NWO falls under the responsibility of the Dutch Ministry of Education,
Culture and Science.
Availability of data and materials
Data and questionnaires will be available upon request.
Authors’ contributions
PR, EB, JK, HM jointly produced the study design. PR, EB, JK, HM, AvB, CB, JR,
SBZ developed the SPRiNG questionnaire. EB and JK produced the first draft
of the article outline with guidance of PR, CB, JR. All authors (EB, JK, CB, JR
PR, HM, AvB, SBZ, PR) contributed substantially to the manuscript and
critically revised the content. All authors read and approved the final version
of the manuscript.
Ethics approval and consent to participate
This study will be conducted according to the principles of the Declaration
of Helsinki, 64th World Medical Association General Assembly, Fortaleza,
Brazil, October 2013, and in accordance with the Dutch Medical Research
Involving Human Subjects Act. The Medical Ethical Review Committee of the
Erasmus Medical Center Rotterdam approved the study (MEC number: FMS/
sl/273789). The study complies with the Netherlands Code of Conduct for
Scientific Practice from the Association of Universities in the Netherlands
(VSNU). Participants will be informed about the study orally and in writing,
before being approached for participation. Consent for participation will be




All authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Rotterdam University of Applied Sciences, Research Center Innovations in
Care, Rotterdam, the Netherlands. 2Department of Public and Occupational
Health, Amsterdam University Medical Center – Amsterdam Public Health
research institute, Amsterdam, the Netherlands. 3Department of General
Practice, Erasmus University Medical Center, Rotterdam, the Netherlands.
4Department of Orthopaedics, Erasmus University Medical Center, Rotterdam,
the Netherlands.
Received: 30 May 2018 Accepted: 14 June 2018
References
1. Clark PF, Stewart JB, Clark DA. The globalization of the labour market for
health-care professionals. Int Labour Rev. 2006. https://doi.org/10.1111/j.
1564-913X.2006.tb00009.x.
2. CBS. Zorg; werkgelegenheid, beroepen in zorg en welzijn, zorgaanbieders.
2017. https://opendata.cbs.nl/statline/#/CBS/nl/dataset/83738NED/table?ts=
1529046752810. Accessed 15 June 2018.
3. van der Velden L, Batenburg R. FZO-onderzoek 2016: Ramingsrapport [FZO-
research 2016: estimate report]. Utrecht: Capaciteitsorgaan/NIVEL; 2016.
4. Capaciteitsorgaan. Capaciteitsplan 2016. Voor de medische, klinisch
technologische, geestelijke gezondheid, FZO en aanverwante
(vervolg)opleidingen. [Capacityplan 2016. For medical, klinical technological,
mental health, FZO and related education]. Utrecht: Stichting
Capaciteitsorgaan voor Medische en Tandheelkundige Vervolgopleidingen;
2016.
5. Eurostat. Health care personnel statistics - nursing and caring professionals.
2017. http://ec.europa.eu/eurostat/statistics-explained/index.php/
Healthcare_personnel_statistics_-_nursing_and_caring_professionals.
Accessed 1 Nov 2017.
6. European Commission. Commission staff working document on an Action
Plan for the EU Health Workforce. Strassbourg: European Commission; 2012.
7. Mitchell T, O'Sullivan PB, Burnett AF, Straker L, Rudd C. Low back pain
characteristics from undergraduate student to working nurse in Australia: a
cross-sectional survey. Int J Nurs Stud. 2008. https://doi.org/10.1016/j.
ijnurstu.2008.03.001.
8. Menzel N, Feng D, Doolen J. Low back pain in student nurses: literature
review and prospective cohort study. Int J Nurs Educ Scholarsh. 2016.
https://doi.org/10.1515/ijnes-2015-0057.
9. Jourdain G, Chenevert D. Job demands-resources, burnout and intention to
leave the nursing profession: a questionnaire survey. Int J Nurs Stud. 2010.
https://doi.org/10.1016/j.ijnurstu.2009.11.007.
10. Barnes AF. Reducing the incidence of back pain: student nurses’
recommendations. Br J Nurs. 2009. https://doi.org/10.12968/bjon.2009.18.21.
45368.
11. Last L, Fulbrook P. Why do student nurses leave? Suggestions from a Delphi
study. Nurse Educ Today. 2003;23:449–58.
12. Flinkman M, Laineb M, Leino-Kilpia H, Hasselhorn HM, Salantera S.
Explaining young registered Finnish nurses’ intention to leave the
profession: a questionnaire survey. Int J Nurs Stud. 2008. https://doi.org/10.
1016/j.ijnurstu.2006.12.006.
13. Abledu JK, Offei EB. Musculoskeletal disorders among first-year Ghanaian
students in a nursing college. Afr Health Sci. 2015. https://doi.org/10.4314/
ahs.v15i2.18.
14. Smith DR, Sato M, Miyajima T, Mizutani T, Yamagata Z. Musculoskeletal
disorders self-reported by female nursing students in Central Japan: a
complete cross-sectional survey. Int J Nurs Stud. 2003;40:725–9.
15. Lovgren M, Gustavsson P, Melin B, Rudman A. Neck/shoulder and back pain
in new graduate nurses: a growth mixture modeling analysis. Int J Nurs
Stud. 2014. https://doi.org/10.1016/j.ijnurstu.2013.08.009.
16. Health Education England [HEE]. Raising the Bar. Shape of Caring: A Review
of the Future Education and Training of Registered Nurses and Care
Assistants. 2015. https://hee.nhs.uk/sites/default/files/documents/2348-
Shape-of-caring-review-FINAL.pdf. Accessed 15 June 2018.
17. Dante A, Palese A, Lancia L. Successo e insuccesso accademico degli
studenti infermieri, tendenze internazionali e nazionali: revisione della
letteratura. L’infermiere. 2011;48(4):35–42.
18. Vereniging Hogescholen. Uitval: na 3 jaar. [Dropout: after three years]. 2018.
http://cijfers.vereniginghogescholen.nl/QvAJAXZfc/opendoc.
htm?document=4_uitval.qvw&lang=en-US&host=QVS%40win-
3ljdvupmkp8&anonymous=true. Accessed 15 June 2018.
19. NEXT-Study Group. Working conditions and intent to leave the profession
among nursing staff in Europe. Report No 7:2003. Hans-Martin Hasselhorn
HM, Tackenberg P, Müller B, editors. Stockholm: National Institute for
Working Life; 2003. http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.
1.622.3322&rep=rep1&type=pdf. Accessed 15 June 2018.
Bakker et al. BMC Nursing  (2018) 17:27 Page 8 of 9
20. Aiken LH, Sloane DM, Bruyneel L, van den Heede K, Sermeus W, Consortium
RC. Nurses’ reports of working conditions and hospital quality of care in 12
countries in Europe. Int J Nurs Stud. 2013. https://doi.org/10.1016/j.ijnurstu.
2012.11.009.
21. Hasselhorn HM, Conway PM, Widerszal-Bazyl M, Simon M, Tackenberg P,
Schmidt S, Camerino D, Muller BH, NEXT-StudyGroup. Contribution of job
strain to nurses’ consideration of leaving the profession - results from the
longitudinal European nurses’ early exit study. Scand J Work Environ Health.
Suppl. 2008;6:75–82.
22. Rudman A, Gustavsson P, Hultell D. A prospective study of nurses’
intentions to leave the profession during their first five years of practice in
Sweden. Int J Nurs Stud. 2014. https://doi.org/10.1016/j.ijnurstu.2013.09.012.
23. Rudman A, Gustavsson JP. Burnout during nursing education predicts lower
occupational preparedness and future clinical performance: a longitudinal
study. Int J Nurs Stud. 2012. https://doi.org/10.1016/j.ijnurstu.2012.03.010.
24. de Gieter S, Hofmans J, Pepermans R. Revisiting the impact of job
satisfaction and organizational commitment on nurse turnover intention: an
individual differences analysis. Int J Nurs Stud. 2011. https://doi.org/10.1016/
j.ijnurstu.2011.06.007.
25. Schaufeli WB, Bakker AB, van Rhenen W. How changes in job demands and
resources predict burnout, work engagement, and sickness absenteeism. J
Organiz Behav. 2009. https://doi.org/10.1002/job.595.
26. Deary IJ, Watson R, Hogston R. A longitudinal cohort study of burnout and
attrition in nursing students. J Adv Nurs. 2003;43(1):71–81.
27. Stichting IZZ. Gezond werken in de zorg. Onderzoek naar fysieke en
psychosociale arbeidsbelasting onder zorgmedewerkers [Working healthy in
healtcare. Research on physical and psychosocial workload in healthcare
workers]. In: Bronkhorst B, ten Arve A, Spoek M, Wieman D, editors.
Apeldoorn: IZZ; 2014. http://www.publicatiesarbeidsmarktzorgenwelzijn.nl/
wp-content/uploads/2015/11/Rapport-Gezond-werken-in-de-zorg.pdf.
Accessed 15 June 2018.
28. Aronsson G, Gustafsson K. Sickness presenteeism: prevalence, attendance-
pressure factors, and an outline of a model for research. J Occup Environ
Med. 2005;47(9):958–66.
29. Hooftman WE, GMJ M, Janssen B, de EMM V, van den SNJ B. Nationale
Enquête Arbeidsomstandigheden 2014. Methodologie en globale
resultaten. [National Survey Working Conditions 2014. Methodology and
Global Results]. Den Haag: CBS; 2015.
30. van Veldhoven M, Meijman T. Het meten van psychosociale
arbeidsbelasting met een vragenlijst: Vragenlijst Beleving en Beoordeling
van de Arbeid (VVBA). [Measurement of psychosocial workload with
questionnaire: the questionnaire experience and evaluation of work (VBBA)].
Amsterdam: NIA; 1994.
31. Stichting AenO Fonds Gemeenten. De Arbomonitor Gemeenten. Den
Haag; 2006.
32. Karasek RA, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B. The job
content questionnaire (JCQ): an instrument for internationally comparative
assessment of psychosocial job characteristics. J Occup Health Psychol.
1998;3:322–55.
33. Kümmerling A, Hasselhorn HM, Tackenberg P. Psychometric properties of
the scales used in the NEXT-study. In: Hasselhorn HM, Tackenberg P, Müller
BH, editors. Working conditions and intent to leave the profession among
nursing staff in Europe. National Institute for working life: Stockholm; 2003.
p. 237–57.
34. Pejtersen JH, Kristensen TS, Borg V, Bjorner JB. The second version of the
Copenhagen psychosocial questionnaire. Scand J Public Health. 2010;
https://doi.org/10.1177/1403494809349858.
35. Netemeyer RG, Boles JS, McMurrian R. Development and validation of
work–family conflict and family–work conflict scales. J Appl Psychol.
1996;81(4):400.
36. Schaufeli WB, Bakker AB. The conceptualization and measurement of work
engagement: a review. In: Bakker AB, Leiter MP, editors. Work engagement:
a handbook of essential theory and research. New York: Psychology Press;
2010. p. 10–24.
37. Schaufeli WB, Bakker AB, Salanova M. The measurement of work engagement
with a short questionnaire. Educ Psychol Meas. 2006; https://doi.org/10.1177/
0013164405282471.
38. Schyns B, von Gernot C. A new occupational self-efficacy and its relation to
personality constructs and organizational variables. Eur J Work Organ
Psychol. 2002. https://doi.org/10.1080/13594320244000148.
39. Rigotti T, Schyns B, Mohr G. A short version of the occupational self-efficacy
scale: structural and construct validity across five countries. J Career
Assessment. 2008. https://doi.org/10.1177/1069072707305763.
40. Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D. Reproducibility and
relative validity of the short questionnaire to assess health–enhancing
physical activity. J Clin Epidemiol. 2003;56(12):1163–9.
41. Braam C, van Oostrom SH, Terluin B, Vasse R, de Vet HCW, Anema JR.
Validation study of a distress screener. J Occup Rehabil. 2009. https://doi.
org/10.1007/s10926-009-9178-z.
42. Van Hoffen MFA, Twisk JWR, Heymans MW, de Bruin J, Joling CI, Roelen
CAM. Psychological distress screener for risk of future mental sickness
absence in non-sicklisted employees. Eur J Pub Health. 2016. https://doi.org/
10.1093/eurpub/ckw034.
43. Nieuwenhuijsen K, Sluiter JK, Dewa CS. Need for recovery as an early sign of
depression risk in a working population. J Occup Environ Med. 2016.
https://doi.org/10.1097/JOM.0000000000000866.
44. Van Veldhoven M, Broersen S. Measurement quality and validity of the
“need for recovery scale”. Occup Environ Med. 2003. https://doi.org/10.1136/
oem.60.suppl_1.i3.
45. de Croon EM, Sluiter JK, Frings-Dresen MHW. Psychometric properties of the
need for recovery after work scale: test-retest reliability and sensitivity to
detect change. Occup Environ Med. 2006. https://doi.org/10.1136/oem.2004.
018275.
46. Hildebrandt VH. Prevention of work related musculoskeletal disorders:
setting priorities using the standardized Dutch Musculoskeletal
Questionnaire. Amsterdam: VU University; 2001. http://publications.tno.nl/
publication/100627/sa1Tw1/hildebrandt-2001-prevention.pdf. Accessed 15
June 2018.
47. Kuorinka I, Jonsson B, Kilbom A, Vinterbertg H, Biering-Sorensen F,
Andersson G, Jorgensen K. Standardised Nordic questionnaires for the
analysis of musculoskeletal symptoms. Appl Ergon. 1987;18(3):233–7.
48. Jung T, Wickrama KAS. An introduction to latent class growth analysis and
growth mixture modeling. Soc Personal Psychol Compass. 2008. https://doi.
org/10.1111/j.1751-9004.2007.00054.x.
49. Rubin DB, Schenker N. Multiple imputation in health-care databases: an
overview and some applications. Stat Med. 1991;10(4):585–98.
Bakker et al. BMC Nursing  (2018) 17:27 Page 9 of 9
